PCT/EP99/01721 



PATb. . f COOPERATION TREATY 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing {day/month/year) 

20 November 2000 (20.1 1 .00) 




International application No. 
PCT/EP99/01721 


Applicant's or agent's file reference 
FH990302PCT 


International filing date (day/month/year) 
16 March 1999(16.03.99) 


Priority date (day/month/year) 


Applicant 

EBERLEIN, Ernst etal 



1. The designated Office is hereby notified of its election made: 

")(] in the demand filed with the International Preliminary Examining Authority on: 

13 September 2000 (13.09.00) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election 



m 
□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of W1PO 


Authorized officer 






34, chemin des Colombettes 


C. Cupello 




1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/331 (July 1992) 




EP9901721 



Copy for the Elected Office (EO/US) 

PATL . COOPERATION TREAT . 



PCT/EP99/01721 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

SCHOPPE, Fritz 

Schoppe, Zimmermann & Stockeler 
P.O. Box 71 08 67 
81458 Munich 
ALLEMAGNE 


Date of mailing (day/month/year) 

20 November 2000 {20.1 1,00) 


Applicant's or agent's file reference 
FH990302PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/EP99/01721 


International filing date (day/month/year) 
16 March 1999(16.03.99) 



1. The following indications appeared on record concerning: 
| | the applicant | | the inventor X 



the agent | | the common representative 



Name and Address 
SCHOPPE, Fritz 

Patentanwalte Schoppe & Zimmermann 
Postfach71 08 67 
D-81458 Munchen 
Germany 


State of Nationality 


State of Residence 


Telephone No. 
089/790 44 50 


Facsimile No. 
089/790 22 15 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person the name X the address |^j the nationality QjJ the residence 


Name and Address 
SCHOPPE, Fritz 

Schoppe, Zimmermann & Stockeler 
P.O. Box 71 08 67 
81458 Munich 
Germany 


State of Nationality 


State of Residence 


Telephone No. 
089/790 44 50 


Facsimile No. 
089/790 22 15 


Teleprinter No. 



3. Further observations, if necessary: 

The new agent's address on the Demand has been considered as a change under Rule 92bis. In 
case of disagreement, the International Bureau should be notified immediately. 



4. A copy of this notification has been sent to: 
| X| the receiving Office 
[ j the International Searching Authority 
| X| the International Preliminary Examining Authority 



| | the designated Offices concerned 
[ X | the elected Offices concerned 
| | other: 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 


C. Cupello 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



003669529 



PATEH^OOPERATION TREA 



WO 00/55996 
PCT/EP99/01721 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT RuIp 47 Mr\ fir^t <:pntPnpAl 

\l w 1 IIUIC "-r / • lyKiff III ol dCI ILCI ILC^ 


To: 

SCHOPPE, Fritz 
Patentanwalte Sch 
Postfach 71 08 67 
D-81458 Munchen 
ALLEMAGNE 

i 


loppe & Zimmermann 

1 1 NGEGANG EN 

"? OKT. 20U0 




Date of mailing {day/month/year) 

21 September 2000(21.09.00) 


Applicant's or agent 1 s file reference 
nTFH990302PCT 


' ' i 1 J 

IMPORTANT NOTICE 




International application No. International filing date (day/month/year) Priority date (day/month/year) 
PCT/EP99/01721 16 March 1999 (16.03.99) 


Applicant FRAUNHO FER-GESELLSCHAFT ZUR FORDERUNG DER ANGEWANDTEN FORSCHUNG 
E.V. et al 



1 . Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 
US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

CA,EP,GB,IN,JP 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
21 September 2000 (21 .09.00) under No. WO 00/55996 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3523243 



PATEI^bOOPERATION TREATS^ 



PCT/EP99/01721 



From the INTERNATIONAL BUREAU 



PCT 

INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 



(PCT Rule 61.3): 



Date of mailing (day/month/year) 

20 November 2000 (20.1 1 .00) 



To: 



SCHOPPE, Fritz 
• Schoppe, Zimmermann & Stockeler 
P.O.'Box 71 08 67 
81458 Munich 
ALLEMAGNE 



Applicant's or agenfs fife reference 
-+TH990302PCT 


IMPORTANT INFORMATION 


International application No. 
PCT/EP99/01721 


International filing date (day/month/year) 

16 March 1999 (16.03.99) 


Priority date (day/month/year) 


Applicant 

FRAUNHOFER-GESELLSCHAFT ZUR FORDERUNG DER ANGEWANDTEN FORSCHUNG E.V. et i 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

EP rAT^E^CKCY^DE^DK^S^FUFR^B^GRJEJT^LU^MCNUPT^E 

National :CA,JP,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

National :GB,IN 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer: ^ jj/j 

C. Cupello C^aUXO 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/332 (September 1997) 



3669525 



PCT/EP99/01721 



PATEI^pOOPERATION TREAT^ 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

SCHOPPE, Fritz 

ocnoppe, zjmmerrnann ox otocKeier 
P.O. Box 71 08 67 
81458 Munich 
ALLEMACdNL 


Date of mailing (day/month/year) 

20 November 2000 (20.1 1 .00) 


Applicant's or agent's file reference 
FH990302PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/EP99/01721 


International filing date (day/month/year) 

16 March 1999(16.03.99) 



1. The following indications appeared on record concerning: 
| | the applicant | | the inventor | X| the agent | | the common representative 


Name and Address 
SCHOPPE, Fritz 

Patentanwalte Schoppe & Zimmermann 
Postfach71 08 67 
D-81458 Munchen 
Germany 


State of Nationality 


State of Residence 


Telephone No- 
089/790 44 50 


Facsimile No. 

089/790 22 15 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person | | the name | X | the address | | the nationality | | the residence 


Name and Address 
SCHOPPE, Fritz 

Schoppe, Zimmermann & Stockeier 
P.O. Box 71 08 67 
81458 Munich 
Germany 


State of Nationality 


State of Residence 


Telephone No. 

089/790 44 50 


Facsimile No. 

089/790 22 15 


Teleprinter No. 


3. Further observations, if necessary: 

The new agent's address on the Demand has been considered as a change under Rule 92bis. In 
case of disagreement, the International Bureau should be notified immediately. 


4. A copy of this notification has been sent to: 
[ X | the receiving Office | | the designated Offices concerned 
| | the International Searching Authority | X| the elected Offices concerned 
| X| the International Preliminary Examining Authority | | other: 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer ^ ri 

c. cupeno (km 

Telephone No.: (41-22) 338.83.38 


) 



Form PCT/IB/306 (March 1994) 



003669529 



row Lrc/o/ w i / i 



PATE 



OOPERATION TREAT 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 



(PCT Rule-24.2(a))' 



To: 



SCHOPPE, Fritz 
\ Patentanwalte Schoppe & Zimmermann 
\ Postfach 71 08 67 

\D-81458 Miinchen 

"ALLEMAGNE 



Date of mailing (day/month/year) * ~ **" 
28 May 1999 (28.05.99) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
FH990302PCT 


International application No. 
PCT/EP99/01721 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

FRAUNHOFER-GESELLSCHAFT ZUR FORDERUNG DER ANGEWANDTEN FORSCHUNG E.V. (for all 

designated States except US) 
EBERLEIN, Ernst et al (for US) 

International filing date : 
Priority date(s) claimed : 
Date of receipt of the record copy 



by the International Bureau 
List of designated Offices 



16 March 1999 (16.03.99) 
14 May 1999 (14.05.99) 



EP ^T^E.CKC^DE^K.ES^I.FR^B^RJE.IT.LU^CNUP^SE 
National :CA,GB,IN,JP,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
| X | time limits for entry into the national phase 
| X | confirmation of precautionary designations 
| | requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)740.14.35 



Authorized officer: 



Marie-Jose 

/ 

Telephone No. (41-22)p3§, 




Form PCT/IB/301 (July 1998) 



002642342 



X 



ANNEX TO FORIV| 




/IB/301 



Intel 




Sonal application No. 
i PCT/EP99/01721 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 



The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT7IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicants Guide, information about the requitements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GR and ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 



Form PCT/IB/301 (Annex) (July 1998) 



002642342 



PCT 

REQUEST 



The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) FH990302PCT 



Box No. I TITLE OF INVENTION Repeater S 
Modulated Input Signal and Tran 


ystem and Method of Receiving a 
smitting a Modulated Output Signal 


Box No. II APPLICANT 


Name and address; (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is, count ty) of residence if no State 
of residence is indicated below.) 

Fraunhofer-Gesellschaft zur 

Fbrderung der angewandten 

Forschung e. V. 

Leonrods traBe 54 

D-80636 Munchen 

DE 


j j This person is also inventor. 


Telephone No. 


Facsimile No. 


Teleprinter No. 


State (that is, country) of nationality: 
DE 


State (that is, country) of residence: 
DE 


This person is applicant 1 1 all designated rrrj all designated States except I I the United States I 1 the States indicated in 

for the purposes of: 1 1 States I -X- 1 the United States of America 1 | of America only | | the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is, country) of residence if ho State 
of residence is indicated below.) 

EBERLEIN, Ernst 
Waldstr. 28 B 
D-91091 GroiBenseebach 
DE 


This person is: 

| | applicant only 

|x | applicant and inventor 

1 1 inventor only (If this check-lx>x 
is marked, do not fill in below.) 


State (that is, country) of nationality: 
DE 


State (that is, country) of residence: 
DE 


This person is applicant ( 1 all designated ( 1 all designated Slates except the United States I 1 the Slates indicated in 
for the purposes of: 1 1 States 1 1 the United States of America 1 X 1 of America only I 1 the Supplemental Box 


|X [ Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf p^l |— 1 common representative 
of the applicant(s) before the competent International Authorities as: LiU ° 1 1 K 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. Ti\e address must include postal code and name of country.) 

SCHOPPE, Fritz 

Pa t en tanwal te Schoppe & Zimmermann 
Postfach 71 08 67 
D-81458 Munchen 
DE 


Telephone No. 

089/790 44'50 


Facsimile No. 

089/790 22 15 


Teleprinter No. 


1 | Address for correspondence: Mark this check-box where no agent or common representative is/lias been appointed and the 
1 I space above is used instead to indicate a special address to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (July 1998) 



See Notes to the request form 



Sheet No. - - 2 . . . 



Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



If none of the following sub-boxes is used, (his sheet should not be included in the request. 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is, country ) of residence if no State 
of residence is indicated below.) 

BERNHARD, Josef 

Werner- von-Siemens StraBe 141 

D-91052 Erlangen 

DE 


This person is: 

[ | applicant only 

| X| applicant and inventor 

1 1 inventor only (If this check-box 
' is marked, do not fill in below.) 


State (that is, country) of nationality: 
DE 


State (that is, country) of residence: 
DE 



This person is applicant 
for the purposes of: 



j j all designated 



Slates 



□ all designated Slates except 
the United Slates of America 



jy | the United States 
I I of America only 



□ 



the Stales indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is, country) of residence if no State 
of residence is indicated below.) 

PAUL, Christian 

Engelstr. 20 

D-91054 Erlangen 

DE 



This person is: 

| | applicant only 

| X| applicant and inventor 

I I inventor only (If this check box 
' ' is marked, do not fill in below.) 



State (that is, country) of nationality: 
DE 



State (that is. country) of residence: 
DE 



This person is applicant 
for the purposes of: 



nail designated 
States 



□ all designated Slates except 
the United States of America 



mine United Slates 
of America only 



□ 



the States indicated in 
the Supplemental Box 



Name and address: (Family name followed bv given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is, country) of residence if no State 
of residence is indicated below ) 

VON DER GRUN, Thomas 
Kir chackerweg 10 
D-91077 Kleinsendelbach 
DE 



This person is: 

| | applicant only 

| x | applicant and inventor 

| | inventor only (If this check-box 
■ ' is marked, do not fill in below.) 



State (that is, country) of nationality: 
DE 



Slate (that is. country) of residence: 
DE 



This person is applicant 
for the purposes of: 



| | all designated 



States 



□ all designated States except 
the United States of America 



rrri the United States 
| 1 of America only 



□ the Stales indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is. country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 


Stale (that is, country) of nationality: 


State (that is, country) of residence: 



This person is applicant 
for the purposes of: 



□ all designated I I all designated States except 
States | I the United States of America 



□ the United States I 1 the States indicated in 
of America only | | the Supplemental Box 



| | Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/l()i (continuation sheet) (July 1998) 



See Notes to the request form 



Sheet No. 




Box No.V 



DESIGNATION OF STATES 



The following designations arc hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UG Uganda, 

ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 

Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 
63 EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d' I voire, CM Cameroon, 

GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, specify 
on dotted line) ■ 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



I — 1 

I—I 


A T 


1 — 1 


AM 


1 — I 

l_J 


A r P 

A I 


1 — 1 

1_1 


ATI 

AU 


1 — 1 

1_J 


A T 


1 — 1 

l_i 


BA 


1 — 1 

LI 


BB 


i — i 

□ 


BG 


i — i 
LJ 


BR 


i — i 

I_l 


BY 




CA 


i — i 
LJ 


CH ; 


LJ 


CN 


i — i 
LJ 


LU 


□ 


CZ 


□ 


DE 


LJ 


DK 


I — i 


EE 


i — i 


ES 


■ — i 
i_i 


FI 


in 


GB 


□ 


GE 


□ 


GH 


□ 


GM 


□ 


GW 


□ 


HR 


□ 


HU 


□ 


ID 


□ 


IL 


□ 


IS 




JP 


□ 


KE 


□ 


KG 


□ 


KP 


□ 


KR 


□ 


KZ 


□ 


LC 


□ 


LK 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP99/01 721 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -4,6-1 7 as originally filed 

5,5a-5b as received on 24/04/2001 with letter of 24/04/2001 
Claims, No.: 

1-16 as received on 24/04/2001 with letter of 24/04/2001 
Drawings, No.: 

1 -5 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-16 

No: Claims 

Inventive step (IS) Yes: Claims 1-16 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-16 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Re Item V 

1) With regard to present claim 1 the document US-A-5 107 488, which is 
considered to be closest prior art and which is hereinafter referred to as D1 , 
discloses a repeater system for receiving a modulated input signal and for 
transmitting a modulated output signal (abstract), comprising a clock oscillator for 
providing a repeater system clock (column 3, lines 19-29 and fig. 1), a 
demodulator for demodulating an input signal to obtain a demodulated signal, the 
input signal being the modulated input signal or a signal derived from the 
modulated input signal (column 3, lines 6-18), a modulator for modulating the 
demodulated signal to obtain a modulated signal, the modulated signal being the 
modulated output signal or a signal from which the modulated output signal is 
derived (column 3 and fig. 1), 

The main differences between the system according to claim 1 and that of D1 is 
that there are no controllable oscillators disclosed in D1 , neither any feed-back 
circuits for the control of these oscillators. The objective problem to be solved is 
thus how to construct a repeater with can operate driven by clock circuits with a 
lover precision and thus incurs a lower cost. This is solved by the use of the 
controllable oscillators together with the feed-back circuits. There is no indication 
of such a solution in any of the prior art, and claim 1 is therefore considered to be 
novel and inventive. 

Hence claim 1 does fulfill the requirements of Article 33(2)-(4) PCT. 

2) The subject matter of independent claim 16 is the same as the subject matter of 
claim 1 , however expressed as method features. Therefore claim 16 also fulfills 
the requirements of Article 33(2)-(4) PCT. 

3) The dependent claims 2-15 fulfill, due to their dependencies, the requirements of 
Article 33(2)-(4) PCT. 
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Another disadvantage of OCXOs or a GPS hardware is that 
space requirement for the repeater system are high, in 
particular, when an oven has to be added to the repeater 
system . 

■i* — is — the — obj e c t — of — prpgpnt invention to provide an 
economical and reliable repeater concept* - / 

This object is met by a repeater system in accordanc/ with 
claim 1 and by a method of receiving a modulated input 
signal and of transmitting a modulated output jsignal in 
accordance with claim 16. / 

The present invention is based on the realisation that a 
super stable reference source can be dispersed for, because 
the satellite signal itself, which has a /defined frequency, 
can be used for controlling the repeater output frequency. 
Thus, a quite inaccurate repeater system clock, which is 
inexpensive compared to super stable reference sources, can 
be used. The repeater system odock error is, however, 
computed using the received / satellite signal and is 
compensated for. Thus, the repeater system in accordance 
with the present invention i© synchronized to the satellite 
as an external reference. / 

The inventive concept cian be implemented with minimum extra 
costs, since a relatively less accurate reference clock, for 
example 20 ppm, j^an be used as clock oscillator for 
providing the repeater system clock source. All system 
components influencing the frequency of the repeater system 
output signal/are required to use the same repeater system 
clock. In /the demodulator, a controllable oscillator 
connected /to a local oscillator port of a mixer is arranged 
for proyxding an output signal which is derived from the 
repeater system clock. A ^feedback- means connected to the 
mixejr output and the con'trol input of the controllable 
oscillator is used for determining a control value which is 
S up plied to — the controllable — oscillator. — This — control value 
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U.S. Patent No. 5 , 107 , 488 discloses a circuit arrangement 
for switching a digital service channel through a radio 
relay repeater. The circuit arrangement includes a 
receiving antenna connected to a receiver. At the output of 
the receiver, the received signal has an intermediate 
frequency. The signal is input into a demodulator. The 
demodulated output signal is a base frequency signal. The 
base frequency signal is input into a modulator to generate 
an intermediate frequency signal which is up-converted by 
means of a transmitter and supplied to a transmitting 
antenna. The circuit arrangement additionally comprises a 
receive clock recovery circuit to recover a signal clock 
from the received signal. The recovered signal clock is 
input into the demodulator. In a through connection mode, 
the receiver clock is also input into a transmit clock 
generation circuit input into the modulator and the 
transmitter. 

US-Patent No. 4,608,699 discloses a simulcast transmission 
system, in which a signal transmitted by a master station 
provides a reference frequency signal as well as a voice and 
data path. In particular, a 72 MHz signal is down converted 
and used for controlling a radio frequency 
voltage-controlled oscillator such that a 800 MHz output 
signal is generated which includes the data content of the 
72 MHz signal. 
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It is the object of the present invention to provide an 
economical and reliable repeater concept* - ^ 

This object is met by a repeater system in accordance with 
claim 1 and by a method of receiving a modulated input 
signal and of transmitting a modulated output signal in 
accordance with claim 16. 

The present invention is based on the realisation that a 
super stable reference source can be dispensed for, because 
the satellite signal itself, which has a defined frequency, 
can be used for controlling the repeater output frequency. 
Thus, a quite inaccurate repeater system clock, which is 
inexpensive compared to super stable reference sources, can 
be used. The repeater system clock error is, however, 
computed using the received satellite signal and is 
compensated for. Thus, the repeater system in accordance 
with the present invention is synchronized to the satellite 
as an external reference. 

The inventive concept can be implemented with minimum extra 
costs, since a relatively less accurate reference clock, for 
example 20 ppm, can be used as clock oscillator for 
providing the repeater system clock source. All system 
components influencing the frequency of the repeater system 
output signal are required to use the same repeater system 
clock. In the demodulator, a controllable oscillator 
connected to a local oscillator port of a mixer is arranged 
for providing an output signal which is derived from the 
repeater system clock. A feedback means connected to the 
mixer output and the control input of the controllable 
oscillator is used for determining a control value which is 
applied to the controllable oscillator. This control value 
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A repeater system (10) for receiving a modulated input 
signal and for transmitting a modulated output signal, 
comprising: 

a clock oscillator (34) for providing a repeater system 
clock ( f CLK ) * 

a demodulator (12) for demodulating an input signal to 
obtain a demodulated signal, the input signal being the 
modulated input signal or a signal derived from the 
modulated input signal, the demodulator (12) including: 

a first mixer (28) which is arranged for receiving 
the input sianalf:] at an input port (28a) . the first 
mixer additionally having a local oscillator port 
(28c) and an output port (28b): 

a first controllable oscillator (30) connected to [a] 
the local oscillator port (28c) of the first mixer 
(28), the first controllable oscillator (30) being 
arranged for providing an output signal which is 
derived from the repeater system clock ( f clk) [ : 1-^- 

feedback means (32) having a first input for 
receiving a frequency of the signal at the output 
port (28b) of the first mixer (28) as an actual value 
and a second input for receiving a desired value for 
the frequency of the signal at the output port (28b) 
of the first mixer (28), the feedback means {32) 
being arranged for determining a first control value 
( CVj ) > which is applied to the controllable first 
oscillator (30), the control value (CV^) being 
determined such that the [frequency of a signal at 
the output port (28b) of the first mixer (28)] actual 
value approaches [a] the desired value; 
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a modulator (14) for modulating the demodulated signal 
to obtain a modulated signal/ the modulated signal being 
the modulated output signal or a signal from which the 
modulated output signal is derived , including: 

a second mixer (38) which is arranged for receiving 
the demodulated signal at an input port (38a) and for 
providing the modulated output signal at an output 
port (38b); 

a second controllable oscillator (36) connected to 
the local oscillator port (38c) of the second mixer 
(38), the second controllable oscillator (36) being 
arranged for providing an output signal which is 
derived from the repeater system clock ( f CLK ) * the 
second oscillator (36) being controlled by a second 
control value (CV2); and 

a controller (40) for receiving the first control value 
(CVi) and for providing the second control value (CV 2 ), 
the controller being arranged for determining the second 
control value (CV 2 ) on the basis of the first control 
value ( CM 1 ) and a predetermined value of the frequency 
of the modulated output signal such that the frequency 

(fouT) of tlie modulated output signal approaches [a] the 
predetermined value, 

2. The repeater system of claim 1, which is arranged for 
receiving the modulated input signal, which frequency is 
higher than a predetermined demodulator (12) [operating] 
input frequency, the repeater system (10) further 
comprising: 

a tuner (18) for down-converting the modulated input 
signal to obtain a modulated intermediate frequency 
signal forming the demodulator (12) input signal, the 
tuner (18) being arranged for using a tuner oscillator 
signal, which is derived from the repeater system clock 
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( f CLK ) ' and 

wherein the controller (14) is arranged for determining 
the second control value (CV2) further on the basis of 
the ratio of the modulated input signal frequency (fj^) 
and the repeater system clock frequency ( f CLK ) • 

3. The repeater system of claim 1 or claim 2, which is 
arranged for transmitting the modulated output signal , 
which frequency is higher than a predetermined modulator 
(14) [operating] output frequency, the repeater system 
(10) further comprising: 

an up-converter (22) for up-converting the modulated 
signal to obtain the modulated output signal, the 
up-converter (22) using an converter oscillator signal 
which is derived from the repeater system clock (fcLK)' 
and 

wherein the controller ( 40 ) is arranged for determining 
the second control value (CV2) further on the basis of 
the ratio of the frequency (fouT) of the modulated 
output signal and the repeater system clock frequency 

<fCLK>- 

4. The repeater system of any of the claims 1 to 3, further 
comprising an analog/digital converter (50) having its 
output connected to the demodulator (12) for providing 
digital demodulator input signal. 

5 • The repeater system of any one of the preceding claims , 
wherein the modulated signal has been modulated by a 
complex I/Q modulation technique. 

6. The repeater system of claim 4 or claim 5, wherein the 

first and second controllable oscillators (30,36) are 

numerically controlled oscillators, each numerically 
controlled oscillator having: 
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a n-bit phase accumulator (60); and 

a sine/cosine lookup "table (62) for outputting a sine 
signal and a cosine signal, the frequencies thereof 
being determined by the first and second control values 
(CVi,CV2)/ respectively, each control value being 
determined by the ratio of a respective increment 
(Iq,I m ) and a respective table length (Tq,T m ) of the 
respective lookup tables (62). 

7. The repeater system of claim 6, wherein the first mixer 
(28) is a complex multiplier receiving at its local 
oscillator port (28c) the sine signal and the cosine 
signal output by the first numerically controlled 
oscillator (30), and outputting at its output port a 
complex signal having an in phase component (I) and an 
quadrature component (Q) - 

8. The repeater system (10) of claim 6 or claim 7, further 
comprising a decision stage ( 52 ) arranged for receiving 
at an input port thereof the I/Q components and 
outputting at an output thereof phase values on the 
basis of the I and Q components, these phase values 
representing the demodulated signal. 

9. The repeater system (10) of claim 8, wherein the 
feedback means (32) comprises: 

a phase discriminator (32a) arranged for receiving, as 
actual values, the I and Q components and, as desired 
values, the phase values output by the decision stage, 
and for outputting a phase difference between the actual 
values and the desired values; and 

a loop filter (32b) for receiving the phase difference 
and for outputting the increment (Iq) for the first 
numerically controlled oscillator such that the output 
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frequency of the numerically controlled oscillator 
equals the frequency of the modulator input signal. 

10- The repeater system (10) of any one of the preceding 
claims, wherein the feedback means (32) is arranged to 
determine the first control value such that the desired 
value is zero. 

11. The repeater system (10) of any one of the preceding 
claims/ wherein the demodulator (12) has a specified 
capture and tracking range and wherein the required 
accuracy of the clock oscillator (34) is determined by 
the specified capture and tracking range rather than by 
the required accuracy of the modulated output signal 
frequency (fouT) of the repeater system (10). 

12. The repeater system (10) of claim l f wherein the 
controller is arranged for implementing the following 
equation for obtaining the second control value (CV 2 ): 

CV 2 = f 0 UT • CV 2 /f IN 

wherein fouT represents the modulated output signal 
frequency, f IN represents the modulated input signal, 
and CVi represents the first control value. 

13. The repeater system (10) of claim 3 and claim 2, wherein 
the controller (40) is arranged for implementing the 
following equation for obtaining the second control 
value ( CV 2 ) : 

CV 2 = foUT /f IN • <a + CVx) - d 

wherein fouT represents the modulated output signal 
frequency, f IN represents the modulated input signal 
frequency, CV\ represents the first control value, a 
represents a fixed ratio between the tuner oscillator 
frequency and the repeater system clock frequency, and d 
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represents a fixed ratio between the modulated output 
signal frequency and a repeater system clock frequency. 

14. The repeater system (10) of claim 7, wherein the table 
length of both numerically controlled oscillators 
(30,36) is 24 bits and wherein the multiplier (28) is a 
10-bit multiplier. 

15. The repeater system (10) of any of the preceding claims, 
which is adapted for receiving a satellite signal as the 
modulated input signal , and for transmitting the 
modulated output signal into a terresterial single 
frequency network. 

16. Method of receiving a modulated input signal and 
transmitting a modulated output signal, comprising the 
following steps : 

providing a repeater system clock (f clk) * 

demodulating the modulated input signal or a signal 
which is derived from the modulated input signal, to 
obtain a demodulated signal wherein the step of 
demodulating comprises the following substeps: 



mixing (28) the modulated signal or the signal 
derived from the modulated signal using an oscillator 
signal output by a first controllable oscillator 
(30), which output signal is derived from the 
repeater system clock ( ^ clk) to obtain a mixed 
signal ; 

on the basis of the frequency of the mixed signal as 
an actual value and a desired value for the frequency 
of the mixed signal, determining (40) a first control 
value (CVx) applied to the first controllable 
oscillator (30) such that the frequency of the mixed 
signal approaches [a] the desired value; 
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modulating (14) the demodulated signal to obtain the 
modulated output signal or a signal from which the 
modulated output signal is derived , wherein the step of 
demodulating comprises the following substeps: 

mixing (38) the demodulated signal or a signal which 
is derived from the demodulated signal using an 
oscillator signal output by a second controllable 
oscillator (36) which output signal is derived from 
the repeater system clock ( f CLK ) ' 

determining (40) a second control value (CV2), on the 
basis of the first control value I CVj ) and a 
predetermined value of the frequency of the modulated 
output signal . such that the frequency of the 
[demodulated] modulated output signal approaches a 
predetermined value; and 

controlling the second controllable oscillator by 
applying the second control value ( CV2 ) to the second 
controllable oscillator (36). 
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The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be In the language in which the international apppllcatlon Is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 19(1)." 
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in addition to, the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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With regard to the abstract, 



|~X~] the text is approved as submitted by the applicant 
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within one month from the date of mailing of this international search report, submit comments to this Authority 
6. The figure of the drawings to be published with the abstract is Figure No. 1 



| — | the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box 111. The applicant may, 



[T| as suggested by the applicant. O None of the figures. 

[ | because the applicant failed to suggest a figure. 
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